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Figure 22 
PTIP 



>gi|21707458|gb|AAH33781.1| PAX transcription activation domain interacting protein 1 like 
[Homo sapiens] 

MAAGQNLQSSERSEMIATWSPAVRTLRNITNNADIQQMNRPSNVAHILQTLSAPTKNLEQQVNH 

SQQGHTNANAVLFSQVKVTPETHMLQQQQQAQQQQQQHPVLHLQPQQIMQLQQQQQQQISQ 

QPYPQQPPHPFSQQQQQQQQAHPHQFSQQQLQFPQQQLHPPQQLHRPQQQLQPFQQQHAL 

QQQFHQLQQHQLQQQQLAQLQQQHSLLQQQQQQQIQQQQLQRMHQQQQQQQMQSQTAPH 

LSQTSQALQHQVPPQQPPQQQQQQQPPPSPQQHQLFGHDPAVEIPEEGFLLGCVFAIADYPEQ 

MSDKQLLATWKRIIQAHGGTVDPTFTSRCTHLLCESQVSSAYAQAIRERKRCVTAHWLNTVLKK 

KKMVPPHRALHFPVAFPPGGKPCSQHIISVTGFVDSDRDDLKLMAYLAGAKYTGYLCRSNTVLIC 

KEPTGLKYEKAKEWRIPCVNAQWLGDILLGNFEALRQIQYSRYTAFSLQDPFAPTQHLVLNLLDA 

WRVPLKVSAELLMSIRLPPKLKQNEVANVQPSSKRARIEDVPPPTKKLTPELTPFVLFTGFEPVQ 

VQQYIKKLYILGGEVAESAQKCTHLIASKVTRTVKFLTAISWKHIVTPEWLEECFRCQKFIDEQNYI 

LRDAEAEVLFSFSLEESLKRAHVSPLFKAKYFYITPGICPSLSTMKAIVECAGGKVLSKQPSFRKL 

MEHKQNSSLSEIILISCENDLHLCREYFARGIDVHNAEFVLTGVLTQTLDYESYKFN 




Figur 23 

>gi|21 707457:221 -2494 Homo sapiens PAX transcription activation domain interacting protein 1 
like, mRNA (cDNA clone MGC:45b92 IMAGE:4509264), complete cds 

ATGGCTGCTGGACAAAACCTCCAAAGTTCTGAAAGATCAGAAATGATAGCTACCTGGAGTCC 
AGCTGTACGGACACTGAGGAATATTACTAATAATGCTGACATTCAGCAGATGAACCGGCCAT 
CAAATGTAGCACATATCTTACAGACTCTTTCAGCACCTACGAAAAATTTAGAACAGCAGGTGA 
ATCACAGCCAGCAGGGACATACAAATGCCAATGCAGTGCTGTTTAGCCAAGTGAAAGTGACT 
C CAGA GACACACATGCTACAGCAGCAGCAGCAGGCCCAGCAGCAGCAGCAGCAGCACCCG 
GTTTTACACCTTCAGCCCCAGCAGATAATGCAGCT CCAGC AGCAGCAGCAGCAGCAGATCT 
CTCAGCAACCTTACCCCCA GCAG CCGCCGCATCCATTTTCACAGCAACAGCAGCAGCAGCA 
GCAAGCCCATCCGCATCAGTTTTCACAGCAACAGCTACAGTTTCCACAGCAACAGTTGCATC 
CTCCACAGCAGCTGCATCGCCCTCAGCAGCAGCTCCAGCCCTTTCAGCAGCAGCATGCCCT 
GCAGCAGCAGTTCCATCAGCTGCAGCAGCACCAGCTCCAGCAGCAGCAGCTCGCCCAGCT 
_JXAGjCAaCAGJ^AGC.CXGCJjC.CAGCAG.CAGCAG.CAACAGCAGATTCAGCAGCAGCAGCT 
CCAGCGCATGCACCAGCAGCAGCAGCAGCAGCAGATGCAAAGTCAGACAGCGCCACACTT 
GAGTCAGACGTCACAGGCGCTGCAGCATCAGGTTCCACCTCAGCAGCCCCCGCAGCAGCA 
GCAGCAACAGCAGCCACCACCATCGCCTCAGCAGCATCAGCTTTTTGGACATGATCCAGCA 
GTGGAGATTCCAGAAGAAGGCTTCTTATTGGGATGTGTGTTTGCAATTGCGGATTATCCAGA 
GCAGATGTCTGATAAGCAACTGCTGGCCACCTGGAAAAGGATAATCCAGGCACATGGCGGC 
ACTGTTGACCCCACCTTCACGAGTCGATGCACGCACCTTCTCTGTGAGAGTCAAGTCAGCA 
GCGCGTATGCACAGGCAATAAGAGAAAGAAAGAGATGTGTTACTGCACACTGGTTAAACACA 
GTCTTAAAGAAGAAGAAAATGGTACCGCCGCACCGAGCCCTTCACTTCCCAGTGGCCTTCC 
CACCAGGAGGAAAGCCATGTTCACAGCATATTATTTCTGTGACTGGATTTGTTGATAGTGAC 
AGAGATGACCTAAAATTAATGGCTTATTTGGCAGGTGCCAAATATACGGGTTATCTATGCCG 
CAGCAACACAGTCCTCATCTGTAAAGAACCAACTGGTTTAAAGTATGAAAAAGCCAAAGAGT 
GGAGGATACCCTGTGTCAACGCCCAGTGGCTTGGCGACATTCTTCTGGGAAACTTTGAGGC 
ACTGAGGCAGA TTCAG TATA GTCG CTACACGGCATTCAGTCTGCAGGATCCATTTGCCCCTA 
CCCAGCATTTAGTTTTAAATCTTTTAGATGCTTGGAGAGTTCCCTTAAAAGTGTCTGCAGAGT 
TGTTGATGAGTATAAGACTACCTCCCAAACTGAAACAGAATGAAGTAGCTAATGTCCAGCCTT 
CTTCC AAAA GAG CCAGA ATTGAAGACGTACCACCTCCCACTAAAAAGCTAACTCCAGAATTG 
ACCCCTTTTGTGCTTTTCACTGGATTCGAGCCTGTCCAGGTTCAACAGTATATTAAGAAGCTC 
TACATTCTTGGTGGAGAGGTTGCGGAGTCTGCACAGAAGTGCACACACCTCATTGCCAGCA 
AAGTGACTCGCACCGTGAAGTTCCTGACGGCGATTTCTGTCGTGAAGCACATAGTGACGCC 
AGAGTGGCTGGAAGAATGCTTCAGGTGTCAGAAGTTCATTGATGAGCAGAACTACATTCTCC 
GAGATGCTGAGGCAGAAGTACTTTTCTCTTTCAGCTTGGAAGAATCCTTAAAACGGGCACAC 
GTTTCTCCACTCTTTAAGGCAAAATATTTTTACATCACACCTGGAATCTGCCCAAGTCTTTCC 
ACTATGAAGGCAATCGTAGAGTGTGCAGGAGGAAAGGTGTTATCCAAGCAGCCATCTTTCC 
GGAAGCTCATGGAGCACAAGCAGAAGTCGAGTTTGTCGGAAATAATTTTAATATCCTGTGAA 
MTGACCTTCATTTATGCCGAGAATATTTTGCCAGAGGCATAGATGTTCACAATGCAGAGTTC 
GTTCTGACTGGAGTGCTCACTCAAACGCTGGACTATGAATCATATAAGTTTAACTGA 



Figur 24 
Brcal 

>gi|30039659|gb|AAP12647.1| breast cancer 1, early onset [Homo sapiens] 

MDLSALRVEEVQNVINAMQKILECPICLELIKEPVSTKCDHIFCKFCMLKLLNQKKGPSQCPLCKN 

DITKRSLQESTRFSQLVEELLKIICAFQLDTGLEYANSYNFAKKENNSPEHLKDEVSIIQSMGYRN 

RAKRLLQSEPENPSLQETSLSVQLSNLGTVRTLRTKQRIQPQKTSVYIELGSDSSEDTVNKATYC 

SVGDQELLQITPQGTRDEISLDSAKKAACEFSETDVTNTEHHQPSNNDLNTTEKRAAERHPEKY 

QGSSVSNLHVEPCGTNTHASSLQHENSSLLLTKDRMNVEKAEFCNKSKQPGLARSQHNRWAG 

SKETCNDRRTPSTEKKVDLNADPLCERKEWNKQKLPCSENPRDTEDVPWITLNSSIQKVNEWFS 

RSDELLGSDDSHDGESESNAKVADVLDVLNEVDEYSGSSEKIDLLASDPHEALICKSERVHSKSV 

ESNIEDKIFGKTYRKKASLPNLSHVTENLIIGAFVTEPQIIQERPLTNKLKRKRRPTSGLHPEDFIKK 

ADLAVQKTPEMINQGTNQTEQNGQVMNITNSGHENKTKGDSIQNEKNPNPIESLEKESAFKTKA 

EPISSSISNMELELNIHNSKAPKKNRLRRKSSTRHIHALELWSRNLSPPNCTELQIDSCSSSEEIK 

KKKYNQMPVRHSRNLQLMEGKEPATGAKKSNKPNEQTSKRHDSDTFPELKLTNAPGSFTKCSN 

TSELKEFVNPSLPREEKEEKLETVKVSNNAEDPKDLMLSGERVLQTERSVESSSISLVPGTDYGT 

QESISLLEVSTLGKAKTEPNKCVSQCAAFENPKGLIHGCSKDNRNDTEGFKYPLGHEVNHSRET 

SIEMEESELDAQYLQNTFKVSKRQSFAPFSNPGNAEEECATFSAHSGSLKKQSPKVTFECEQKE 

ENQGKNESNIKPVQTVNITAGFPWGQKDKPVDNAKCSIKGGSRFCLSSQFRGNETGLITPNKH 

GLLQNPYRIPPLFPIKSFVKTKCKKNLLEENFEEHSMSPEREMGNENIPSTVSTISRNNIRENVFK 

EASSSNINEVGSSTNEVGSSINEIGSSDENIQAELGRNRGPKLNAMLRLGVLQPEVYKQSLPGSN 

CKHPEIKKQEYEEWQTVNTDFSPYLISDNLEQPMGSSHASQVCSETPDDLLDDGEIKEDTSFAE 

NDIKESSAVFSKSVQKGELSRSPSPFTHTHLAQGYRRGAKKLESSEENLSSEDEELPCFQHLLF 

GKVNNIPSQSTRHSTVATECLSKNTEENLLSLKNSLNDCSNQVILAKASQEHHLSEETKCSASLF 

SSQCSELEDLTANTNTQDPFLIGSSKQMRHQSESQGVGLSDKELVSDDEERGTGLEENNQEEQ 

SMDSNLGEAASGCESETSVSEDCSGLSSQSDILTTQQRDTMQHNLIKLQQEMAELEAVLEQHG 

SQPSNSYPSIISDSSALEDLRNPEQSTSEKAVLTSQKSSEYPISQNPEGLSADKFEVSADSSTSK 

NKEPGVERSSPSKCPSLDDRWYMHSCSGSLQNRNYPSQEELIKWDVEEQQLEESGPHDLTET 

SYLPRQDLEGTPYLESGISLFSDDPESDPSEDRAPESARVGNIPSSTSALKVPQLKVAESAQSPA 

AAHTTDTAGYNAMEESVSREKPELTASTERVNKRMSMWSGLTPEEFMLVYKFARKHHITLTNLI 

TEETTHWMKTDAEFVCERTLKYFLGIAGGKWWSYFWVTQSIKERKMLNEHDFEVRGDWNG 

RNHQGPKRARESQDRKIFRGLEICCYGPFTNMPTDQLEWMVQLCGASWKELSSFTLGTGVHPI 

VWQPDAWTEDNGFHAIGQMCEAPWTREWVLDSVALYQCQELDTYLIPQIPHSHY 



Figure 25 

>(gi|30039658:2223-2302, 10541-10594, 19804-19881, 21381-21469. 22076-22215. 26456- 
26561. 29046-29091. 30413-30489, 31479-34904, 35307-35395, 43771-43942, 49733-49859. 
51830-52020. 55137-55447. 58682-58769, 62426-62503, 63004-63044, 69242-69325, 75264- 
75318, 77187-77260, 78678-78738, 80580-80704) Homo sapiens breast cancer 1, early onset 
(BRCA1) gene, complete cds 

ATGGATTTATCTGCTCTTCGCGTTGAAGAAGTACAAAATGTCATTAATGCTATGCAGAAAATC 

TTAGAGTGTCCCATCTGTCTGGAGTTGATCAAGGAACCTGTCTCCACAAAGTGTGACCACAT 

ATTTTGCAAATTTTGCATGCTGAAACTTCTCAACCAGAAGAAAGGGCCTTCACAGTGTCCTTT 

ATGTAAGAATGATATAACCAAAAGGAGCCTACAAGAAAGTACGAGATTTAGTCAACTTGTTGA 

AGAGCTATTGAAAATCATTTGTGCTTTTCAGCTTGACACAGGTTTGGAGTATGCAAACAGCTA 

TAATTTTGCAAAAAAGGAAAATAACTCTCCTGAACATCTAAAAGATGAAGTTTCTATCATCCAA 

AGTATGGGCTACAGAAACCGTGCCAAAAGACTTCTACAGAGTGAACCCGAAAATCCTTCCTT 

-GGAGGAAAGGAGTG-TGAGTGTGGMGTG-TGT-AAGGTTGGAAGTGTGAGAAGTCTGAGGACAA 
AGCAGCGGATACAACCTCAAAAGACGTCTGTCTACATTGAATTGGGATCTGATTCTTCTGAA 

.GATACCGnAATMGGCAACJTATIGCAGTGTG.GiSAGAICMGAATTGTTACAAATCACCCCT 
CAAGGMCCAGGGATGAAATCAGTTTGGATTCTGCAAAAM 

GACGGATGTAACAAATACTGAACATCATCAACCCAGTAATAATGATTTGAACACCACTGAGAA 

GCGTGCAGCTGAGAGGCATCCAGAAAAGTATCAGGGTAGTTCTGTTTCAAACTTGCATGTGG 

AGCCATGTGGCACAAATACTCATGCCAGCTCATTACAGCATGAGAACAGCAGTTTATTACTC 

ACTAAAGACAGAATGAATGTAGAAAAGGCTGAATTCTGTAATAAAAGCAAACAGCCTGGCTT 

AGCAAGGAGCCAACATAACAGATGGGCTGGAAGTAAGGAAACATGTAATGATAGGCGGACT 

CCCAGCACAGAAAAAAAGGTAGATCTGAATGCTGATCCCCTGTGTGAGAGAAAAGAATGGAA 

TAAGCAGAAACTGCCATGCTCAGAGAATCCTAGAGATACTGAAGATGTTCCTTGGATAACAC 

TAAATAGCAGCATTCAGAAAGTTAATGAGTGGTTTTCCAGAAGTGATGAACTGTTAGGTTCTG 

ATGACTCACATGATGGGGAGTCTGAATCAAATGCCAAAGTAGCTGATGTATTGGACGTTCTA 

AATGAGGTAGATGAATATTCTGGTTCTTCAGAGAAAATAGACTTACTGGCCAGTGATCCTCAT 

GAGGCTTTAATATGTAAAAGTGAAAGAGTTCACTCCAAATCAGTAGAGAGTAATATTGAAGAC 

AAAATATTTGGGAAAACCTATCGGAAGAAGGCAAGCCTCCCCAACTTAAGCCATGTAACTGA 

AAATCTAATTATAGGAGCATTTGTTACTGAGCCACAGATAATACAAGAGCGTCCCCTCACAAA 

TAAATTAAAGCGTAAAAGGAGACCTACATCAGGCCTTCATCCTGAGGATTTTATCAAGAAAGC 

AGATTTGGCAGTTCAAAAGACTCCTGAAATGATAAATCAGGGAACTAACCAAACGGAGCAGA 

ATGGTCAAGTGATGAATATTACTAATAGTGGTCATGAGAATAAAACAAAAGGTGATTCTATTC 

AGAATGAGAAAAATCCTAACCCAATAGAATCACTCGAAAAAGAATCTGCTTTCAAAACGAAAG 

CTGAACCTATAAGCAGCAGTATAAGCAATATGGAACTCGAATTAAATATCCACAATTCAAAAG 

CACCTAAAAAGAATAGGCTGAGGAGGAAGTCTTCTACCAGGCATATTCATGCGCTTGAACTA 

GTAGTCAGTAGAAATCTAAGCCCACCTAATTGTACTGAATTGCAAATTGATAGTTGTTCTAGC 

AGTGAAGAGATAAAGAAAAAAAAGTACAACCAAATGCCAGTCAGGCACAGCAGAAACCTACA 

ACTCATGGAAGGTAAAGAACCTGCAACTGGAGCCAAGAAGAGTAACAAGCCAAATGAACAG 

ACAA GTAAAAGACATGACAGCGATACTTTCCCAGAGCTGAAGTTAACAAATGCACCTGGTTC 

TTTTACTMGTGTTCAAATACCAGTGAACTTAAAGAATTTGTCAATCCTAGCCTTCCAAGAGA 

AGAAAAAGAAGAGAAACTAGAAACAGTTAAAGTGTCTAATAATGCTGAAGACCCCAAAGATC 

TCATGTTAAGTGGAGAAAGGGTTTTGCAAACTGAAAGATCTGTAGAGAGTAGCAGTATTTCAT 

TGGTACCTGGTACTGATTATGGCACTCAGGAAAGTATCTCGTTACTGGAAGTTAGCACTCTA 

GGGAAGGCAAAAACAGAACCAAATAAATGTGTGAGTCAGTGTGCAGCATTTGAAAACCCCAA 

GGGACTAATTCATGGTTGTTCCAAAGATAATAGAAATGACACAGAAGGCTTTAAGTATCCATT 

GGGACATGAAGTTAACCACAGTCGGGAAACAAGCATAGAAATGGAAGAAAGTGAACTTGAT 

GCTCAGTATTTGCAGAATACATTCAAGGTTTCAAAGCGCCAGTCATTTGCTCCGTTTTCAAAT 

CCAGGAAATGCAGA AGAG GAATGTGCAACATTCTCTGCCCACTCTGGGTCCTTAAAGAAACA 

AAGTCCAAAAGTCACTTTTGAATGTGAACAAAAGGAAGAAAATCAAGGAAAGAATGAGTCTAA 

TATCAAGCCTGTACAGACAGTTAATATCACTGCAGGCTTTCCTGTGGTTGGTCAGAAAGATA 

AGCCAGTTGATAATGCCAAATGTAGTATCAAAGGAGGCTCTAGGTTTTGTCTATCATCTCAGT 

TCAGAGGCAAC GAAACT GGACTCATTACTCCAAATAAACATGGACTTTTACAAAACCCATATC 

GTATACCACCACTTTTTCCCATCAAGTCATTTGTTAAAACTAAATGTAAGAAAAATCTGCTAGA 

GGAAAACTTTGAGGAACATTCAATGTCACCTGAAAGAGAAATGGGAAATGAGAACATTCCAA 

GTACAGTGAGCACAATTAGCCGTAATAACATTAGAGAAAATGTTTTTAAAGAAGCCAGCTCAA 



GCAATATTAATGAAGTAGGTTCCAGTACTAATGAAGTGGGCTCCAGTATTAATGAAATAGGTT 
CCAGTGATGAAAACATTCAAGCAGAACTAGGTAGAAACAGAGGGCCAAAATTGAATGCTATG 
CTTAGATTAGGGGTTTTGCAACCTGAGGTCTATAAACAAAGTCTTCCTGGAAGTAATTGTAAG 
CATGC-TGAAATAAAAAAGCAAGAATATGAAGAAGTAGTTCAGACTGTTAATACAGATTTCTCT 
CCATATCTGATTTCAGATAACTTAGAACAGCCTATGGGAAGTAGTCATGCATC TCAG GTTTGT 
TCTGAGACACCTGATGACCTGTTAGATGATGGTGAAATAAAGGAAGATACTAGTTTTGCTGA 
AAATGACATTAAGGAAAGTTCTGCTGTTTTTAGCAAAAGCGTCCAGAAAGGAGAGCTTAGCA 
GGAGTCCTAGCCCTTTCACCCATACACATTTGGCTCAGGGTTACCGAAGAGGGGCCAAGAA 
ATTAGAGTCCTCAGAAGAGAACTTATCTAGTGAGGATGAAGAGCTTCCCTGCTTCCAACACT 
TGTTATTTGGTAAAGTAAACAATATACCTTCTCAGTCTACTAGGCATAGCACCGTTGCTACCG 
AGTGTCTGTCTAAGAACACAGAGGAGAATTTATTATCATTGAAGAATAGCTTAAATGACTGCA 
) GTAACCAGGTAATATTGGCAAAGGCATCTCAGGAACATCACCTTAGTGAGGAAACAAAATGT 
i TCTGCTAGCTTGTTTTCTTCACAGTGCAGTGAATTGGAAGACTTGACTGCAAATACAAACACC 
I— CAGGATCC.TOCnT-GAlT.GGnT-aTXCCAAACAMT.GAGGCAT.CAGTCTGAAAGCCAGGGAGT 
i TGGTCTGAGTGACAAGGAATTGGTTTCAGATGATGAAGAAAGAGGAACGGGCTTGGAAGAA 
I AATAATCAAGAAGAGCAAAGCATGGATTCAAACTTAGGTGAAGCAGCATC TGGG TGTGAGAG 
| TGAAACAAGCGTCTCTGAAGACTGCTCAGGGCTATCCTCTCAGAGtGACATTTTAACCACTC 
! AGCAGAGGGATACCATGCAACATAACCTGATAAAGCTCCAGCAGGAAATGGCTGAACTAGA 
AGCTGTGTTAGAACAGCATGGGAGCCAGCCTTCTAACAGCTACCCTTCCATCATAAGTGACT 
CTTCTGCCCTTGAGGACCTGCGAAATCCAGAACAAAGCACATCAGAAAAAGCAGTATTAACT 
TCACAGAAAAGTAGTGAATACCCTATAAGCCAGAATCCAGAAGGCCTTTCTGCTGACAAGTT 
TGAGGTGTCTGCAGATAGTTCTACCAGTAAAAATAAAGAACCAGGAGTGGAAAGGTCATCCC 
CTTCTAAATGCCCATCATTAGATGATAGGTGGTACATGCACAGTTGCTCTGGGAGTCTTCAG 
AATAGAAACTACCCATCTCAAGAGGAGCTCATTAAGGTTGTTGATGTGGAGGAGCAACAGCT 
GGAAGAGTCTGGGCCACACGATTTGACGGAAACATCTTACTTGCCAAGGCAAGATCTAGAG 
GGAACCCCTTACCTGGAATCTGGAATCAGCCTCTTCTCTGATGACCCTGAATCTGATCCTTC 
i TGAAGACAGAGCCCCAGAGTCAGCTCGTGTTGGCAACATACCATCTTCAACCTCTGCATTGA 
' AAGTTCCCCAATTGAAAGTTGCAGAATCTGCCCAGAGTCCAGCTGCTGCTCATACTACTGAT 
ACTGCTGGGTATAATGCAATGGAAGAAAGTGTGAGCAGGGAGAAGCCAGAATTGACAGCTT 
CAACAGAAAGGGTCAACAAAAGAATGTCCATGGTGGTGTCTGGCCTGACCCCAGAAGAATTT 
ATGCTCGTGTACAAGTTTGCCAGAAAACACCACATCACTTTAACTAATCTAATTACTGA AGAG 
ACTACTCATGTTGTTATGAAAACAGATGCTGAGTTTGTGTGTGAACGGACACTGAAATATTTT 
CTAGGAATTGCGGGAGGAAAATGGGTAGTTAGCTATTTCTGGGTGACCCAGTCTATTAAAGA 
AAGAAAAATGCTGAATGAGCATGATTTTGAAGTCAGAGGAGATGTGGTCAATGGAAGAAACC 
ACCAAGGTCCAAAGCGAGCAAGAGAATCCCAGGACAGAAAGATCTTCAGGGGGCTAGAAAT 
) CTGTTGCTATGGGCCCTTCACCAACATGCCCACAGATCAACTGGAATGGATGGTACAGCTGT 
GTGGTGCTTCTGTGGTGAAGGAGCTTTCATCATTCACCCTTGGCACAGGTGTCCACCCAATT 
GTGGTTGTGCAGCCAGATGCCTGGACAGAGGACAATGGCTTCCATGCAATTGGGCAGATGT 
GTGAGGCACCTGTGGTGACCCGAGAGTGGGTGTTGGACAGTGTAGCACTCTACCAGTGCCA 
GGAGCTGGACACCTACCTGATACCCCAGATCCCCCACAGCCACTACTGA 




Figure 26 
MDC1 



>gi|7661966|ref|NP_055456.1 1 MDC1 mediator of DNA damage checkpoint 1; nuclear factor with 
BRCT domians protein 1; Em:AB023051.5 [Homo sapiens] 

MEDTQAIDWDVEEEEETEQSSESLRCNVEPVGRLHIFSGAHGPEKDFPLHLGKNWGRMPDCS 
VALPFPSISKQHAEIEILAWDKAPILRDCGSLNGTQILRPPKVLSPGVSHRLRDQELILFADLLCQY 
HRLDVSLPFVSRGPLTVEETPRVQGETQPQRLLLAEDSEEEVDFLSERRMVKKSRTTSSSVIVPE 
SDEEGHSPVLGGLGPPFAFNLNSDTDVEEGQQPATEEASSAARRGATVEAKQSEAEWTEIQLE 
KDQPLVKERDNDTKVKRGAGNGWPAGVILERSQPPGEDSDTDVDDDSRPPGRPAEVHLERAQ 
PFGFIDSDTDAEEERIPATPWIPMKKRKIFHGVGTRGPGAPGLAHLQESQAGSDTDVEEGKAPQ 
AVPLEKSQASMVINSDTDDEEEVSAALTLAHLKESQPAIWNRDAEEDMPQRWLLQRSQTTTER 
DSDTDVEEEELPVENREAVLKDHTKIRALVRAHSEKDQPPFGDSDDSVEADKSSPGIHLERSQA 
_SIIVDJJ^Qy.EKEVEEG.SAIMHIKKHQVSV£GJN.QIDVKAy-GGPAKLLVVSLEEAWRLHGDCET 
DAEEGTSLTASWADVRKSQLPAEGDAGAEWAAAVLKQERAHEVGAQGGPPVAQVEQDLPISR 
ENLTDLWDTDTLGESTQPQREGAQVPTGREREQHVGGTKDSEDNYGDSEDLDLQATQCFLEN 
QGLEAVQSMEDEPTQAFMLTPPQELGPSHCSFQTTGTLDEPWEVLATQPFCLRESEDSETQPF 
DTHLEAYGPCLSPPRAIPGDQHPESPVHTEPMGIQGRGRQTVDKVMGIPKETAERVGPERGPLE 
RETEKLLPERQTDVTGEEELTKGKQDREQKQLLARDTQRQESDKNGESASPERDRESLKVEIET 
SEEIQEKQVQKQTLPSKAFEREVERPVANRECDPAELEEKVPKVILERDTQRGEPEGGSQDQKG 
QASSPTPEPGVGAGDLPGPTSAPVPSGSQSGGRGSPVSPRRHQKGLLNCKMPPAEKASRIRAA 
EKVSRGDQESPDACLPPAVPEAPAPPQKPLNSQSQKHLAPPPLLSPLLPSIKPTVRKTRQDGSQ 
EAPEAPLSSELEPFHPKPKIRTRKSSRMTPFPATSAAPEPHPSTSTAQPVTPKPTSQATRSRTNR 
SSVKTPEPWPTAPELQPSTSTDQPVTSEPTSQVTRGRKSRSSVKTPETWPTALELQPSTSTD 
RPVTSEPTSQATRGRKNRSSVKTPEPWPTAPELQPSTSTDQPVTSEPTYQATRGRKNRSSVKT 
PEPWPTAPELRPSTSTDRPVTPKPTSRTTRSRTNMSSVKTPETWPTAPELQISTSTDQPVTPK 
PTSRTTRSRTNMSSVKNPESTVPIAPELPPSTSTEQPVTPEPTSRATRGRKNRSSGKTPETLVPT 
APKLEPSTSTDQPVTPEPTSQATRGRTNRSSVKTPETWPTAPELQPSTSTDQPVTPEPTSQAT 
RGRTDRSSVKTPETWPTAPELQASASTDQPVTSEPTSRTTRGRKNRSSVKTPETWPAAPELQ 
PPTSTDRPVTPEPTSRATRGRTNRSSVKTPESIVPIAPELQPSTSRNQLVTPEPTSRATRCRTNR 
SSVKTPEPWPTAPEPHPTTSTDQPVTPKLTSRATRRKTNRSSVKTPKPVEPAASDLEPFTPTDQ 
SVTPEAIAQGGQSKTLRSSTVRAMPVPTTPEFQSPVTTDQPISPEPITQPSCIKRQRAAGNPGSL 
AAPIDHKPCSAPLEPKSQASRNQRWGAVRAAESLTAIPEPASPQLLETPIHASQIQKVEPAGRSR 
FTPELQPKASQSRKRSLATMDSPPHQKQPQRGEVSQKTVIIKEEEEDTAEKPGKEEDWTPKPG 
KRKRDQAEEEPNRIPSRSLRRTKLNQESTAPKVLFTGWDARGERAVLALGGSLAGSAAEASHL 
VTDRIRRTVKFLCALGRGIPILSLDWLHQSRKAGFFLPPDEYWTDPEQEKNFGFSLQDALSRAR 
ERRLLEGYEIYVTPGVQPPPPQMGEIISCCGGTYLPSMPRSYKPQRWITCPQDFPHCSIPLRVG 
LPLLSPEFLLTGVLKQEAKPEAFVLSPLEMSST 



Figure 27 

>gi|7661 965:1 4-6283 Homo sapiens mediator of DNA damage checkpoint 1 (MDC1), mRNA 
ATGGAGGACACCCAGGCTATTGACTGGGATGTTGAAGAAGAGGAGGAGACAGAGCAATCCA 
GTGAATCCTTGAGGTGTAACGTGGAGCCAGTAGGGCGGCTACATATCTTTAGTGGTGCCCA 
TGGACCAGAAAAAGATTTCCCACTACACCTCGGGAAGAATGTGGTAGGCCGAATGCCTGAC 
TGCTCTGTGGCCCTGCCCTTTCCATCTATCTCCAAACAACATGCAGAGATTGAAATCTTAGC 
CTGGGACAAGGCACCTATCCTCCGAGACTGTGGGAGCCTTAATGGTACTCAAATCCTGAGA 
CCTCCTAAGGTTTTGAGCCCTGGGGTGAGTCACCGTCTGAGGGACCAGGAATTGATTCTCTT 
TGCTGACTTGCTCTGCCAGTACCATCGCCTGGATGTCTCTCTGCCCTTTGTCTCCCGGGGC 
CCTCTGACAGTAGAAGAGACACCCAGAGTACAGGGAGAAACTCAACCCCAGAGGCTTCTGT 
TGGCTGAGGACTCGGAGGAGGAAGTAGATTTTCTTTCTGAAAGGCGTATGGTAAAAAAATCA 
AGGACCACATCTTCCTCTGTGATAGTTCCAGAGAGTGATGAAGAGGGGCATTCCCCGGTCC 
TGGGCGGCCTTGGGCCGCCTTTTGCCTTCAATTTGAACAGTGACACAGATGTGGAAGAAGG 
_J.CAGCAACCAGCCACAGAGGAGGCCT.CCT.CAGC.TGCCAGAAGAGGTGCCACTGTAGAGGC 
AAAGCAGTCTGAAGCTGAAGTTGTAACTGAAATCCAGCTTGAAAAGGATCAGCCTTTAGTGA 
AGGAGAGGGACAATGATACAAAAGTCAAGAGGGGTGCAGGGAATGGGGTGGTTCCAGCTG 
GGGTGATTCTGGAGAGGAGCCAACCTCCTGGAGAGGACAGTGACACAGATGTGGATGATGA 
CAGCAGGCCTCCTGGAAGGCCAGCTGAGGTCCATTTGGAAAGGGCTCAGCCTTTTGGCTTC 
ATCGACAGCGACACTGATGCGGAAGAAGAGAGGATCCCAGCAACCCCAGTTGTCATTCCTA 
TGAAGAAGAGGAAGATCTTCCATGGAGTAGGTACAAGGGGTCCTGGAGCACCAGGCCTGG 
CCCATCTGCAGGAGAGCCAGGCTGGTAGTGATACAGATGTGGAAGAAGGCAAGGCCCCAC 
AGGCTGTCCCTCTGGAGAAAAGCCAAGCTTCCATGGTTATCAACAGCGATACAGATGACGA 
GGAAGAAGTCTCAGCAGCGCTGACTTTGGCACATCTGAAAGAGAGCCAGCCTGCTATATGG 
AACAGAGATGCAGAAGAGGACATGCCCCAACGTGTGGTCCTTCTGCAGCGAAGCCAAACCA 
CCACTGAGAGAGACAGTGACACAGACGTGGAGGAGGAAGAGCTCCCAGTGGAAAATAGAG 
AAGCTGTCCTCAAGGATCACACAAAGATTAGAGCCCTTGTTAGAGCACATTCAGAAAAGGAC 
CAACCTCCTTTTGGGGACAGTGATGACAGTGTGGAAGCAGATAAGAGCTCACCTGGGATCC 
ACCTGGAGAGAAGCCAAGCCTCCACCACAGTGGACATCAACACACAAGTGGAGAAGGAAGT 
CCCGCCAGGGTCAGCCATTATGCATATAAAGAAGCATCAGGTGTCTGTGGAGGGGACAAAT 
CAAACAGATGTGAAAGCAGTTGGGGGACCAGCAAAGCTGCTTGTGGTATCTCTAGAGGAAG 
CCTGGCCTCTGCATGGGGACTGTGAAACAGATGCAGAGGAGGGCACCTCCCTAACAGCCTC 
AGTAGTTGCAGATGTAAGAAAGAGCCAGCTTCCAGCAGAAGGGGATGCTGGGGCAGAGTG 
GGCTGCAGCTGTTCTTAAGCAGGAGAGAGCTCATGAGGTGGGGGCCCAGGGTGGGCCACC 
TGTGGCACAAGTGGAGCAGGACCTCCCTATCTCAAGAGAGAACCTCACAGATCTGGTGGTG 
GACACAGACACTCTAGGGGAATCCACCCAGCCACAGAGAGAGGGAGCCCAGGTCCCCACA 
GGAAGGGAGAGAGAACAACATGTGGGTGGGACCAAGGACTCTGAAGACAACTATGGTGATT 
CTGAAGATCTGGACCTACAAGCTACCCAGTGCTTTCTGGAGAATCAGGGCCTGGAAGCAGT 
CCAGAGCATGGAGGATGAACCTACCCAGGCCTTCATGTTGACTCCACCCCAAGAGCTTGGC 
CCTTCCCATTGCAGCTTCCAGACAACAGGTACCCTAGATGAACCATGGGAGGTCCTGGCTA 
CACAGCCATTCTGTCTGAGAGAGTCTGAGGACTCTGAGACCCAGCCTTTTGACACGCACCTT 
GAGGCCTATGGACCTTGCCTGTCTCCACCTAGGGCAATACCAGGAGACCAACATCCAGAGA 
GCCCAGTTCACACAGAGCCAATGGGGATTCAAGGCAGAGGGAGGCAGACTGTGGATAAAGT 
CATGGGTATACCAAAAGAAACAGCAGAGAGGGTGGGCCCTGAGAGAGGGCCATTGGAGAG 
AGAAACTGAGAAACTGCTACCAGAAAGACAGACAGATGTGACAGGAGAGGAAGAATTAACC 
AAGGGGAAACAGGACAGAGAACAAAAACAGTTGTTAGCTAGAGACACCCAGAGACAAGAAT 
CTGACAAAAATGGGGAAAGTGCAAGTCCTGAAAGAGATAGGGAGAGTTTGAAGGTAGAAATT 
GAGACATCTGAGGAAATACAAGAGAAACAAGTACAGAAGCAGACCCTTCCAAGCAAAGCATT 
TGAGAGAGAAGTAGAGAGACCAGTAGCAAACAGAGAGTGCGATCCAGCCGAGTTAGAAGAG 
AAGGTGCCCAAAGTGATCCTGGAGAGAGATACACAGAGAGGGGAGCCAGAGGGAGGGAGC 
CAGGACCAGAAAGGGCAGGCCTCCAGCCCAACACCAGAGCCTGGGGTGGGGGCGGGGGA 
CCTTCCGGGACCTACCTCAGCCCCCGTACCTTCTGGGAGCCAGTCAGGTGGAAGGGGATC 
CCCAGTGAGCCCCAGGAGGCATCAGAAAGGCCTCCTGAATTGCAAGATGCCACCTGCTGAG 
AAGGCTTCCAGGATCAGAGCTGCTGAGAAGGTTTCCAGGGGCGATCAGGAATCTCCAGATG 
CTTGTCTGCCTCCTGCAGTACCTGAAGCCCCAGCCCCACCCCAAAAGCCCCTTAACTCTCA 
GAGCCAGAAACATCTTGCACCTCCGCCCCTTCTTTCTCCCCTTTTACCTTCTATCAAGCCAAC 
CGTTCGTAAGACCAGGCAAGATGGGAGTCAGGAAGCTCCAGAGGCTCCCTTGTCCTCAGAG 



CTGGAGCCTTTCCACCCAAAGCCTAAAATTAGAACTCGGAAGTCCTCCAGAATGACACCCTT 
TCCAGCTACCTCTGCTGCCCCTGAGCCCCACCCTTCCACCTCCACAGCCCAGCCAGTCACT 
CCCAAGCCCACATCTCAGGCCACTAGGAGCAGGACAAATAGGTCCTCTGTCAAGACCCCTG 
AAGCAGTTGTCCCCACAGCCCGTGAGCTCCAGCCTTCCACCTCCACAGACCAGCCTGTCAC 
CTCTGAGCCCACATCTCAGGTTACTAGGGGAAGAAAAAGTAGATCCTCTGTCAAGACCCCTG 
AAACAGTTGTGCCCACAGCCCTTGAGCTCCAGCCTTCCACCTCCACCGACCGACCTGTCAC 
CTCTGAACCCACCTCTCAGGCTACTAGGGGAAGAAAAAATAGATCCTCTGTCAAGACCCCTG 
AACCAGTTGTCCCCACAGCCCCTGAGCTCCAGCCTTCCACCTCCACAGACCAGCCTGTCAC 
TTCTGAGCCCACATATCAGGCTACTAGGGGAAGAAAAAATAGATCCTCTGTCAAGACCCCTG 
AACCAGTTGTGCCCACAGCCCCTGAGCTCCGGCCTTCCACCTCCACAGACCGACCTGTCAC 
CCCCAAGCCCACATCTCGGACCACTAGGAGCAGGACAAATATGTCCTCTGTCAAGACCCCT 
GAAACAGTTGTCCCCACAGCCCCTGAGCTCCAGATTTCCACCTCCACAGACCAACCTGTCAC 
CCCTAAGCCCACATCTCGGACCACTAGGAGCAGGACAAATATGTCCTCTGTGAAGAACCCT 
-GAAT.CAACJ-GT.CCC-TATAGCCCCTGAGCTCCCACCUCCACCTCCACAGAGCAGCCTGTCAC 
CCCTGAGCCCACATCTCGGGCTACTAGGGGAAGAAAAAATAGATCCTCTGGCAAGACCCCT 
GAAACACTTGTCCCCACAGCCCCTAAGCTCGAGCCTTCCACTTCCACAGACCAACCTGTCAC 
TCCTGAGCCCACATCTCAGGCCACCAGGGGCAGGACAAATAGGTCCTCTGTGAAGACCCCT 
GAAACAGTTGTCCCCACAGCCCCTGAGCTCCAGCCTTCCACCTCCACAGACCAGCCTGTTA 
CCCCTGAGCCTACGTCTCAGGCTACTAGGGGAAGAACAGATAGATCCTCTGTCAAGACTCC 
TGAAACAGTTGTCCCCACAGCCCCTGAGCTACAGGCTTCCGCCTCCACAGACCAGCCTGTC 
ACCTCTGAGCCCACATCTCGGACCACTAGGGGAAGAAAAAATCGGTCCTCTGTCAAGACCC 
CTGAAACAGTTGTGCCCGCAGCCCCTGAGCTCCAGCCTCCCACCTCCACAGACCGACCTGT 
CACCCCTGAGCCCACATCTCGGGCCACTAGGGGCAGGACAAATAGGTCCTCTGTCAAGACC 
CCTGAATCAATTGTCCCTATAGCCCCTGAGCTTCAGCCTTCCACCTCCAGAAACCAGCTTGT 
CACCCCTGAGCCCACATCTCGGGCCACTAGGTGCAGGACAAATAGGTCCTCTGTCAAGACC 
CCTGAGCCAGTTGTCCCCACAGCCCCTGAGCCCCATCCTACCACCTCCACAGACCAGCCTG 
TCACCCCCAAGCTCACATCTAGGGCCACTAGGAGAAAGACAAATAGGTCCTCTGTCAAGACT 
CCCAAACCAGTTGAACCAGCAGCCTCTGATCTTGAGCCTTTTACCCCCACAGACCAGTCCGT 
CACCCCTGAGGCCATAGCTCAGGGTGGTCAGAGCAAAACACTGAGGTCTTCCACAGTAAGA 
GCTATGCCGGTTCCTACCACCCCTGAATTCCAATCTCCTGTCACCACAGACCAGCCTATTTC 
CCCTGAGCCTATTACTCAACCCAGTTGCATCAAGAGGCAGAGAGCCGCTGGGAACCCTGGC 
TCCCTCGCAGCTCCCATTGACCATAAGCCTTGCTCTGCACCCTTGGAACCTAAATCCCAGGC 
CTCAAGGAACCAAAGATGGGGAGCAGTGAGAGCAGCTGAATCCCTTACAGCCATTCCTGAG 
CCTGCCTCTCCCCAGCTTCTTGAGACACCAATTCATGCCTCCCAGATCCAAAAGGTGGAACC 
AGCAGGTAGATCTAGGTTCACCCCGGAGCTCCAGCCTAAGGCCTCTCAAAGCCGCAAGAGG 
TCTTTAGCTACCATGGATTCACCACCACATCAAAAACAGCCCCAAAGAGGGGAAGTCTCCCA 
GAAGACAGTGATTATCAAGGAAGAGGAAGAAGATACTGCAGAGAAGCCAGGGAAGGAAGAG 
GATGTCGTGACTCCAAAACCAGGCAAGAGAAAGAGAGACCAGGCAGAGGAGGAGCCCAAC 
AGAATACCAAGCCGCAGCCTCCGACGGACCAAACTTAACCAAGAATCAACAGCCCCCAAAG 
TGCTCTTCACAGGAGTGGTGGATGCTCGGGGAGAGCGGGCTGTGCTGGCACTGGGGGGAA 
GTCTGGCTGGTTCAGCGGCAGAGGCTTCCCACCTGGTCACTGATCGCATCCGCCGGACAGT 
CAAGTTCCTGTGTGCCCTGGGGCGGGGAATCCCCATTCTGTCCCTGGACTGGCTGCATCAG 
TCCCGCAAGGCTGGTTTCTTCTTACCCCCGGATGAATATGTGGTGACCGACCCTGAGCAAG 
AGAAGAACTTTGGCTTTAGCCTTCAAGACGCACTGAGCAGGGCTCGGGAGCGAAGGCTGCT 
AGAGGGCTATGAGATCTATGTGACCCCTGGAGTCCAGCCACCACCACCTCAGATGGGAGAG 
ATTATTAGCTGCTGTGGAGGCACATACCTACCCAGCATGCCTCGGTCCTATAAGCCTCAGAG 
AGTTGTGATCACATGCCCTCAGGACTTCCCTCATTGCTCCATTCCACTACGGGTTGGGCTGC 
CCCTCCTCTCGCCTGAGTTCCTGCTGACTGGAGTGCTGAAGCAGGAAGCCAAGCCAGAGGC 
CTTTGTCCTCTCCCCTTTGGAGATGTCATCCACCTGA 



Figure 28 
53BP1 



>gi|5032189|ref|NP_005648.1 1 tumor protein p53 binding protein, 1 ; tumor protein 53-binding 
protein, 1 ; tumor protein p53-binding protein, 1 [Homo sapiens] 

MDPTGSQLDSDFSQQDTPCLIIEDSQPESQVLEDDSGSHFSMLSRHLPNLQTHKENPVLDWSN 

PEQTAGEERGDGNSGFNEHLKENKVADPVDSSNLDTCGSISQVIEQLPQPNRTSSVLGMSVES 

APAVEEEKGEELEQKEKEKEEDTSGNTTHSLGAEDTASSQLGFGVLELSQSQDVEENTVPYEVD 

KEQLQSVTTNSGYTRLSDVDANTAIKHEEQSNEDIPIAEQSSKDIPVTAQPSKDVHWKEQNPPP 

ARSEDMPFSPKASVAAMEAKEQLSAQELMESGLQIQKSPEPEVLSTQEDLFDQSNKTVSSDGC 

STPSREEGGCSLASTPATTLHLLQLSGQRSLVQDSLSTNSSDLVAPSPDAFRSTPFIVPSSPTEQ 

EGRQDKPMDTSVLSEEGGEPFQKKLQSGEPVELENPPLLPESTVSPQASTPISQSTPVFPPGSL 

PIPSQPQFSHDIFIPSPSLEEQSNDGKKDGDMHSSSLTVECSKTSEIEPKNSPEDLGLSLTGDSC 

KLMLSTSEYSQSPKMESLSSHRIDEDGENTQIEDTEPMSPVLNSKFVPAENDSILMNPAQDGEV 

QLSQNDDKTKGDDTDTRDDISILATGCKGREETVAEDVCIDLTCDSGSQAVPSPATRSEALSSVL 

DQEEAMEIKEHHPEEGSSGSEVEEIPETPCESQGEELKEENMESVPLHLSLTETQSQGLCLQKE 

MPKKECSEAMEVETSVISIDSPQKLAILDQELEHKEQEAWEEATSEDSSWIVDVKEPSPRVDVS 

CEPLEGVEKCSDSQSWEDIAPEIEPCAENRLDTKEEKSVEYEGDLKSGTAETEPVEQDSSQPSL 

PLVRADDPLRLDQELQQPQTQEKTSNSLTEDSKMANAKQLSSDAEAQKLGKPSAHASQSFCES 

SSETPFHFTLPKEGDIIPPLTGATPPLIGHLKLEPKRHSTPIGISNYPESTIATSDVMSESMVETHDP 

ILGSGKGDSGAAPDVDDKLCLRMKLVSPETEASEESLQFNLEKPATGERKNGSTAVAESVASPQ 

KTMSVLSCICEARQENEARSEDPPTTPIRGNLLHFPSSQGEEEKEKLEGDHTIRQSQQPMKPISP 

VKDPVSPASQKMVIQGPSSPQGEAMVTDVLEDQKEGRSTNKENPSKALIERPSQNNIGIQTMEC 

SLRVPETVSAATQTIKNVCEQGTSTVDQNFGKQDATVQTERGSGEKPVSAPGDDTESLHSQGE 

EEFDMPQPPHGHVLHRHMRTIREVRTLVTRVITDVYYVDGTEVERKVTEETEEPIVECQECETEV 

SPSQTGGSSGDLGDISSFSSKASSLHRTSSGTSLSAMHSSGSSGKGAGPLRGKTSGTEPADFA 

LPSSRGGPGKLSPRKGVSQTGTPVCEEDGDAGLGIRQGGKAPVTPRGRGRRGRPPSRTTGTR 

ETAVPGPLGIEDISPNLSPDDKSFSRWPRVPDSTRRTDVGAGALRRSDSPEIPFQAAAGPSDGL 

DASSPGNSFVGLRWAKWSSNGYFYSGKITRDVGAGKYKLLFDDGYECDVLGKDILLCDPIPLDT 

EVTALSEDEYFSAGWKGHRKESGELYYSIEKEGQRKWYKRMAVILSLEQGNRLREQYGLGPYE 

AVTPLTKAADISLDNLVEGKRKRRSNVSSPATPTASSSSSTTPTRKITESPRASMGVLSGKRKLIT 

SEEERSPAKRGRKSATVKPGAVGAGEFVSPCESGDNTGEPSALEEQRGPLPLNKTLFLGYAFLL 

TMATTSDKLASRSKLPDGPTGSSEEEEEFLEIPPFNKQYTESQLRAGAGYILEDFNEAQCNTAYQ 

CLLIADQHCRTRKYFLCLASGIPCVSHVWVHDSCHANQLQNYRNYLLPAGYSLEEQRILDWQPR 

ENPFQNLKVLLVSDQQQNFLELWSEILMTGGAASVKQHHSSAHNKDIALGVFDVWTDPSCPAS 

VLKCAEALQLPWSQEWVIQCLIVGERIGFKQHPKYKHDYVSH 



Figure 29 

>gi|50321 88:1 74-6092 Homo sapiens tumor protein p53 binding protein, 1 (TP53BP1), mRNA 
ATGGACCCTACTGGAAGTCAGTTGGATTCAGATTTCTCTCAGCAAGATACTCCTTGCCTGAT 
AATTGAAGATTCTCAGCCTGAAAGCCAGGTTCTAGAGGATGATTCTGGTTCTCACTTCAGTAT 
GCTATCTCGACACCTTCCTAATCTCCAGACGCACAAAGAAAATCCTGTGTTGGATGTTGTGT 
CCAATCCTGAACAAACAGCTGGAGAAGAACGAGGAGACGGTAATAGTGGGTTCAATGAACA 
TTTGAAAGAAAACAAGGTTGCAGACCCTGTGGATTCTTCTAACTTGGACACATGTGGTTCCAT 
CAGTCAGGTCATTGAGCAGTTACCTCAGCCAAACAGGACAAGCAGTGTTCTGGGAATGTCA 
GTGGAATCTGCTCCTGCTGTGGAGGAAGAGAAGGGAGAAGAGTTGGAACAGAAGGAGAAA 
GAGAAGGAAGAAGATACTTCAGGCAATACTACACATTCCCTTGGTGCTGAAGATACTGCCTC 
ATCACAGTTGGGTTTTGGGGTTCTGGAACTCTCCCAGAGCCAGGATGTTGAGGAAAATACTG 
TGCCATATGAAGTGGACAAAGAGCAGCTACAATCAGTAACCACCAACTCTGGTTATACCAGG 
CTGTCTGATGTGGATGCTAATACTGCAATTAAGCATGAAGAACAGTCCAACGAAGATATCCC 
-CATAGCAGAACAGTCCAGCAAGGACATCCCTGTGACAGCACAGCCCAGTAAGGATGTACAT 
GTTGTAAAAGAGCAAAATCCACCACCTGCAAGGTCAGAGGACATGCCTTTTAGCCCCAAAGC 
ATCTGTTGCTGCTATGGAAGCAAAAGAACAGTTGTCTGCACAAGAACTTATGGAAAGTGGAC 
TGCAGATTCAGAAGTCACCAGAGCCTGAGGTTTTGTCAACTCAGGAAGACTTGTTTGACCAG 
AGCAATAAAACAGTATCTTCTGATGGTTGCTCTACTCCTTCAAGGGAGGAAGGTGGGTGTTC 
TTTGGCTTCCACTCCTGCCACCACTCTGCATCTCCTGCAGCTCTCTGGTCAGAGGTCCCTTG 
TTCAGGACAGTCTTTCCACGAATTCTTCAGATCTTGTTGCTCCTTCTCCTGATGCTTTCCGAT 
CTACTCCTTTTATCGTTCCTAGCAGTCCCACAGAGCAAGAAGGGAGACAAGATAAGCCAATG 
GACACGTCAGTGTTATCTGAAGAAGGAGGAGAGCCTTTTCAGAAGAAACTTCAAAGTGGTGA 
ACCAGTGGAGTTAGAAAACCCCCCTCTCCTGCCTGAGTCCACTGTATCACCACAAGCCTCAA 
CACCAATATCTCAGAGCACACCAGTCTTCCCTCCTGGGTCACTTCCTATCCCATCCCAGCCT 
CAGTTTTCTCATGACATTTTTATTCCTTCCCCAAGTCTGGAAGAACAATCAAATGATGGGAAG 
AAAGATGGAGATATGCATAGTTCATCTTTGACAGTTGAGTGTTCTAAAACTTCAGAGATTGAA 
CCAAAGAATTCCCCTGAGGATCTTGGGCTATCTTTGACAGGGGATTCTTGCAAGTTGATGCT 
TTCTACAAGTGAATATAGTCAGTCCCCAAAGATGGAGAGCTTGAGTTCTCACAGAATTGATG 
AAGATGGAGAAAACACACAGATTGAGGATACGGAACCCATGTCTCCAGTTCTCAATTCTAAA 
TTTGTTCCTGCTGAAAATGATAGTATCCTGATGAATCCAGCACAGGATGGTGAAGTACAACT 
GAGTCAGAATGATGACAAAACAAAGGGAGATGATACAGACACCAGGGATGACATTAGTATTT 
TAGCCACTGGTTGCAAGGGCAGAGAAGAAACGGTAGCAGAAGATGTTTGTATTGATCTCACT 
TGTGATTCGGGGAGTCAGGCAGTTCCGTCACCAGCTACTCGATCTGAGGCACTTTCTAGTGT 
GTTAGATCAGGAGGAAGCTATGGAAATTAAAGAACACCATCCAGAGGAGGGGTCTTCAGGG 
TCTGAGGTGGAAGAAATCCCTGAGACACCTTGTGAAAGTCAAGGAGAGGAACTCAAAGAAG 
AAAATATGGAGAGTGTTCCGTTGCACCTTTCTCTGACTGAAACTCAGTCCCAAGGGTTGTGT 
CTTCAAAAGGAAATGCCAAAAAAAGAATGCTCAGAAGCTATGGAAGTTGAAACCAGTGTGAT 
TAGTATTGATTCCCCTCAAAAGTTGGCAATACTTGACCAAGAATTGGAACATAAGGAACAGG 
AAGCTTGGGAAGAAGCTACTTCAGAGGACTCCAGTGTTGTCATTGTAGATGTGAAAGAGCCA 
TCTCCCAGAGTTGATGTTTCTTGTGAACCTTTGGAGGGAGTGGAGAAGTGCTCAGATTCCCA 
GTCATGGGAGGATATTGCTCCAGAAATAGAACCATGTGCTGAGAATAGATTAGACACCAAGG 
AAGAAAAGAGTGTAGAATATGAAGGAGATCTGAAATCAGGGACTGCAGAAACAGAACCTGTA 
GAGCAAGATTCTTCACAGCCTTCCTTACCTTTAGTGAGAGCAGATGATCCTTTAAGACTTGAC 
CAGGAGTTGCAGCAGCCCCAAACTCAGGAGAAAACAAGTAATTCATTAACAGAAGACTCAAA 
AATGGCTAATGCAAAGCAGCTAAGCTCAGATGCAGAGGCCCAGAAGCTGGGGAAGCCCTCT 
GCCCATGCCTCACAAAGCTTCTGTGAAAGTTCTAGTGAAACCCCATTTCATTTCACTTTGCCT 
AAAGAAGGTGATATCATCCCACCATTGACTGGTGCAACCCCACCTCTTATTGGGCACCTAAA 
ATTGGAGCCCAAGAGACACAGTACTCCTATTGGTATTAGCAACTATCCAGAAAGCACCATAG 
CAACCAGTGATGTCATGTCTGAAAGCATGGTGGAGACCCATGATCCCATACTTGGGAGTGG 
AAAAGGGGATTCTGGGGCTGCCCCAGACGTGGATGATAAATTATGTCTAAGAATGAAACTGG 
TTAGTCCTGAGACTGAGGCGAGTGAAGAGTCTTTGCAGTTCAACCTGGAAAAGCCTGCAACT 
GGTGAAAGAAAAAATGGATCTACTGCTGTTGCTGAGTCTGTTGCCAGTCCCCAGAAGACCAT 
GTCTGTGTTGAGCTGTATCTGTGAAGCCAGGCAAGAGAATGAGGCTCGAAGTGAGGATCCC 
CCCACCACACCCATCAGGGGGAACTTGCTCCACTTTCCAAGTTCTCAAGGAGAAGAGGAGA 
AAGAAAAATTGGAGGGTGACCATACAATCAGGCAGAGTCAACAGCCTATGAAGCCCATTAGT 
CCTGTCAAGGACCCTGTTTCTCCTGCTTCCCAGAAGATGGTCATACAAGGGCCATCCAGTCC 



TCAAGGAGAGGCAATGGTGACAGATGTGCTAGAAGACCAGAAAGAAGGACGGAGTACTAAT 
AAGGAAAATCCTAGTAAGGCCTTGATTGAAAGGCCCAGCCAAAATAACATAGGAATCCAAAC 
CATGGAGTGTTCCTTGAGGGTCCCAGAAACTGTTTCAGCAGCAACCCAGACTATAAAGAATG 
TGTGTGAGCAGGGGACCAGTACAGTGGACCAGAACTTTGGAAAGGAAGATGCCACAGTTCA 
GACTGAGAGGGGGAGTGGTGAGAAACCAGTCAGTGCTCCTGGGGATGATACAGAGTCGCT 
CCATAGCCAGGGAGAAGAAGAGTTTGATATGCCTCAGCCTCCACATGGCCATGTCTTACATC 
GTCACATGAGAACAATCCGGGAAGTACGCACACTTGTCACTCGTGTCATTACAGATGTGTAT 
TATGTGGATGGAACAGAAGTAGAAAGAAAAGTAACTGAGGAGACTGAAGAGCCAATTGTAGA 
GTGTCAGGAGTGTGAAACTGAAGTTTCCCCTTCACAGACTGGGGGCTCCTCAGGTGACCTG 
GGGGATATCAGCTCCTTCTCCTCCAAGGCATCCAGCTTACACCGCACATCAAGTGGGACAA 
GTCTCTCAGCTATGCACAGCAGTGGAAGCTCAGGGAAAGGAGCCGGACCACTCAGAGGGA 
AAACCAGCGGGACAGAACCCGCAGATTTTGCCTTACCCAGCTCCCGAGGAGGCCCAGGAAA 
ACTGAGTCCTAGAAAAGGGGTCAGTCAGACAGGGACGCCAGTGTGTGAGGAGGATGGTGA 
— TGGAGGGCCTG6CAT-CAGAGAGGGAGGGAAGGCTCCAG-TCAGGCCTGGTGGGGGTGGGCG 
AAGGGGCCGCCCACCTTCTCGGACCACTGGAACCAGAGAAACAGCTGTGCCTGGCCCCTT 
GGGCATAGAGGACATTTCACCTAACTTGTCACCAGATGATAAATCCTTCAGCCGTGTCGTGC 
CCCGAGTGCCAGACTCCACCAGACGAACAGATGTGGGTGCTGGTGCTTTGCGTCGTAGTGA 
CTCTCCAGAAATTCCTTTCCAGGCTGCTGCTGGCCCTTCTGATGGCTTAGATGCCTCCTCTC 
CAGGAAATAGCTTTGTAGGGCTCCGTGTTGTAGCCAAGTGGTCATCCAATGGCTACTTTTAC 
TCTGGGAAAATCAGACGAGATGTCGGAGCTGGGAAGTATAAATTGCTCTTTGATGATGGGTA 
CGAATGTGATGTGTTGGGCAAAGACATTCTGTTATGTGACCCCATCCCGCTGGACACTGAAG 
TGACGGCCCTCTCGGAGGATGAGTATTTCAGTGCAGGAGTGGTGAAAGGACATAGGAAGGA 
GTCTGGGGAACTGTACTACAGCATTGAAAAAGAAGGCCAAAGAAAGTGGTATAAGCGAATG 
GCTGTCATCCTGTCCTTGGAGCAAGGAAACAGACTGAGAGAGCAGTATGGGCTTGGCCCCT 
ATGAAGCAGTAACACCTCTTACAAAGGCAGCAGATATCAGCTTAGACAATTTGGTGGAAGGG 
AAGCGGAAACGGCGCAGTAACGTCAGCTCCCCAGCCACCCCTACTGCCTCCAGTAGCAGCA 
GCACAACCCCTACCCGAAAGATCACAGAAAGTCCTCGTGCCTCCATGGGAGTTCTCTCAGG 
CAAAAGAAAACTTATCACTTCTGAAGAGGAACGGTCCCCTGCCAAGCGAGGTCGCAAGTCT 
GCCACAGTAAAACCTGGTGCAGTAGGGGCAGGAGAGTTTGTGAGCCCCTGTGAGAGTGGA 
GACAACACCGGTGAACCCTCTGCCCTGGAAGAGCAGAGAGGGCCTTTGCCTCTCAACAAGA 
CCTTGTTTCTGGGCTACGCATTTCTCCTTACCATGGCCACAACCAGTGACAAGTTGGCCAGC 
CGCTCCAAACTGCCAGATGGTCCTACAGGAAGCAGTGAAGAAGAGGAGGAATTTTTGGAAA 
TTCCTCCTTTCAACAAGCAGTATACAGAATCCCAGCTTCGAGCAGGAGCTGGCTATATCCTT 
GAAGATTTCAATGAAGCCCAGTGTAACACAGCTTACCAGTGTCTTCTAATTGCGGATCAGCA 
TTGTCGAACCCGGAAGTACTTCCTGTGCCTTGCCAGTGGGATTCCTTGTGTGTCTCATGTCT 
GGGTCCATGATAGTTGCCATGCCAACCAGCTCCAGAACTACCGTAATTATCTGTTGCCAGCT 
GGGTACAGCCTTGAGGAGCAAAGAATTCTGGACTGGCAACCCCGTGAAAATCCTTTCCAGA 
ATCTGAAGGTACTCTTGGTATCAGACCAACAGCAGAACTTCCTGGAGCTCTGGTCTGAGATC 
CTCATGACTGGTGGTGCAGCCTCTGTGAAGCAGCACCATTCAAGTGCCCATAACAAAGATAT 
TGCTTTAGGGGTATTTGATGTGGTGGTGACGGACCCCTCATGCCCAGCCTCGGTGCTGAAG 
TGTGCTGAAGCATTGCAGCTGCCTGTGGTGTCACAAGAGTGGGTGATCCAGTGCCTCATTG 
TTGGGGAGAGAATTGGATTCAAGCAGCATCCAAAATATAAACACGATTATGTTTCTCACTAA 



Figure 30 
Rad9 

>gi|6320423|ref|NP_010503.1 1 Required for-DNA damage-induced G2 arrest in mitosis, required 
for ionizing radation-induced G1 arrest, and other cdc13-induced G2 arrest in meiosis; Rad9p 
[Saccharomyces cerevisiae] 

MSGQLVQWKSSPDRVTQSAIKEALHSPLADGDMNEMNVPVDPLENKVNSTNIIEGSPKANPNPV 
KFMNTSEIFQKSLGLLDESPRHDDELNIEVGDNDRPNANILHNERTPDLDRIANFFKSNRTPGKE 
NLLTKYQSSDLEDTPLMLRKKMTFQTPTDPLEQKTFKKLKSDTGFCYYGEQNDGEENASLEVTE 
ADATFVQMAERSADNYDCALEGIVTPKRYKDELSKSGGMQDERVQKTQIMISAESPNSISSYDK 
NKITGNGRTTRNVNKVFNNNEDNIGAIEEKNPVKKKSENYSSDDLRERNNQIIQSNESEEINELEK 
NLNVSGRENDVNNLDIDINSAVSGTPSRNNAEEEMYSSESVNNREPSKKWIFRYSKDKTENNSN 
RSTQIVNNPRTQEMPLDSISIDTQPLSKSFNTETNNELETQIIVSSLSQGISAQKGPVFHSTGQTEE 
— IKT.QIINSPEQNALNATEETP-VILSRINFERILEVREISSESKNTMSKPSNSSPIPKEKDTFNIHERE 
VETNNVFSNDIQNSSNAATRDDIIIAGSSDFNEQKEITDRIYLQLSGKQISDSGSDETERMSPNEL 
DTKKESTIMSEVELTQELPEVEEQQDLQTSPKKLWEEETLMEIKKSKGNSLQLHDDNKECNSDK 
QDGTESLDVALIEHESKGQSSElQKNLMQLFPSESQEIIQNRRTIKRRQKDTIEIGEEEENRSTKT 
SPTKHLKRNSDLDAASIKREPSCSITIQTGETGSGKDSKEQSYVFPEGIRTADNSFLSKDDIIFGNA 
VWCQYTWNYKFYPGILLEVDTNQDGCWIYFETGRSLTKDEDIYYLDIRIGDAVTFDGNEYWVGL 
ECRSHDLNIIRCIRGYDTVHLKKKNASGLLGKRTLIKALSSISLDLSEWAKRAKIILEDNEKNKGDA 
YRYLRHPIRGRKSMTNVLSPKKHTDDEKDINTHTEVYNNEIESSSEKKEIVKKDSRDALAEHAGA 
PSLLFSSGEIRTGNVFDKCIFVLTSLFENREELRQTIESQGGTVIESGFSTLFNFTHPLAKSLVNKG 
NTDNIRELALKLAWKPHSLFADCRFACLITKRHLRSLKYLETLALGWPTLHWKFISACIEKKRIVPH 
LIYQYLLPSGESFRLSLDSPSKGGIIKSNNIFSFYTQFLRGSNLRDQICGVKKMLNDYIVIVWGRSE 
LDSFVKFAFACLSAGRMLTIDLPNIDVDDTEPLLNALDSLVPRIGSELSNRKLKFLIYANENNGKSQ 
MKLLERLRSQISLKFKKFNYIFHTESKEWLIQTIINEDTGFHDDITDNDIYNTISEVR 



Figure 31 

>gi|37362627:c903471-899542 Saccharomyces cerevisiae chromosome IV, complete 
chromosome sequence 

ATGTCAGGCCAGTTAGTTCAATGGAAAAGCTCTCCAGATCGAGTCACCCAAAGCGCTATAAA 
GGAAGCACTGCATTCTCCCTTGGCTGATGGCGACATGAACGAAATGAATGTTCCCGTTGATC 
CGTTGGAAAACAAGGTAAATAGCACAAACATAATCGAAGGAAGTCCCAAAGCAAATCCAAAT 
CCTGTCAAGTTTATGAATACAAGTGAGATATTTCAAAAATCTCTGGGATTACTTGACGAGAGT 
CCAAGACATGATGATGAGTTAAATATTGAAGTAGGAGATAATGATCGACCAAATGCTAACATA 
TTGCATAATGAAAGGACTCCTGACCTTGACCGAATTGCTAACTTTTTCAAAAGCAATCGAACC 
CCTGGTAAAGAAAATCTTTTGACCAAATATCAAAGCTCCGATCTGGAAGACACTCCTCTGATG 
TTAAGAAAAAAAATGACTTTTCAAACTCCAACTGATCCATTGGAACAGAAAACCTTCAAAAAG 
TTGAAGTCAGATACTGGGTTTTGCTATTATGGAGAGCAGAATGATGGAGAAGAAAATGCGTC 
ATTAGAAGTTACAGAGGCGGATGCCACTTTTGTACAGATGGCTGAACGTTCTGCTGATAATT 
^T^GTGTGGATTGGAAGGAA^5TT-AGAGGTAAAAGATATAAAGAeGAATT-AAGTAAAAGTG 
GAGGAATGCAAGATGAACGAGTTCAAAAAACTCAAATCATGATATCAGCAGAATCACCTAATT 
CGATAAGCTCTTATGACAAGAACAAAATTACCGGGAATGGCCGGACCACAAGAAATGTAAAC 
AAGGTTTTTAACAATAACGAAGATAACATAGGAGCTATCGAGGAAAAAAATCCAGTAAAAAAG 
AAAAGTGAGAACTATTCATCAGATGATCTCAGAGAACGGAACAATCAAATAATACAAAGTAAT 
GAATCAGAGGAGATTAACGAATTGGAAAAGAATCTGAATGTTTCGGGTAGAGAGAATGACGT 
GAACAATTTAGATATCGATATTAATAGTGCTGTGTCTGGCACCCCTTCACGCAACAATGCGG 
AAGAAGAAATGTATTCCAGTGAGAGTGTAAACAATCGGGAACCATCCAAGAAGTGGATATTC 
| CGATACTCAAAAGACAAAACGGAAAATAATAGCAATAGATCTACGCAAATAGTCAATAATCCA 
' AGAACACAGGAAATGCCTTTAGATAGTATTTCAATCGATACGCAACCCTTATCTAAAAGTTTC 
MTACCGAAACAAATAATGAATTAGAGACACAGATAATTGTTTCATCGCTTTCCCAAGGCATA 
TCTGCTCAGAAGGGACCTGTTTTTCATTCTACTGGCCAGACAGAAGAAATAAAAACCCAAATA 
ATAMTTCTCCTGAACAAAATGCTTTGAATGCAACCTTTGAAACTCCCGTTACTCTTTCTCGG 
ATTAATTTTGAACCCATATTGGAAGTTCCTGAGACTAGTTCACCATCTAAGAATACGATGTCA 
AAACCCTCGAATTCTTCACCTATTCCGAAGGAAAAAGATACATTTAATATACACGAGAGAGAA 
GTAGAGACAAACAATGTTTTTTCAAACGATATACAAAATTCTTCAAATGCAGCTACCAGAGAT 
GACATTATCATAGCCGGTTCATCTGATTTCAACGAACAAAAGGAAATAACCGATAGAATATAC 
TTACAACTTTCAGGAAAGCAAATATCTGATTCAGGAAGTGATGAAACAGAACGTATGTCCCCA 
AATGAGCTTGATACGAAAAAGGAAAGTACAATCATGAGCGAGGTTGAACTAACCCAAGAACT 
GCCTGAAGTTGAAGAGCAGCAAGATCTTCAAACGTCTCCAAAAAAGCTGGTAGTCGAGGAA 
GAAACTTTAATGGAGATAAAAAAAAGCAAGGGGAACTCACTTCAGCTTCATGATGATAATAAA 
GAATGCAATTCAGATAAACAAGATGGCACAGAGTCTTTGGATGTAGCTTTGATTGAACACGA 
AAGCAAAGGACAGAGCTCAGAACTTCAGAAAAACCTCATGCAATTATTTCCAAGTGAGTCAC 
AGGAGATTATTCAGAACCGAAGAACAATAAAGCGACGTCAAAAAGATACAATAGAGATCGGT 
GAAGAGGAGGAGAACAGAAGCACTAAGACATCACCGACAAAACACCTCAAAAGAAATTCAG 
ATTTGGATGCTGCTTCTATCAAAAGGGAACCGTCTTGCAGCATTACCATACAAACAGGGGAG 
ACAGGTTCGGGCAAAGACTCTAAAGAACAGTCTTACGTGTTTCCTGAAGGTATTAGAACGGC 
AGATMTAGTTTCTTATCGAAAGACGACATAATTTTTGGAAATGCGGTATGGTGTCAGTATAC 
GTGGMTTACAAATTTTATCCGGGTATTTTATTGGAAGTTGACACTAATCAAGATGGCTGTTG 
GATTTATTTCGAAACAGGAAGATCGCTAACCAAAGATGAGGACATCTACTACTTAGATATTAG 
AATAGGGGATGCTGTTACCTTTGATGGAAATGAGTACGTAGTCGTTGGTCTAGAATGTCGTA 
GCCATGATCTCAACATAATAAGATGTATTCGAGGATATGATACGGTTCATTTGAAAAAAAAAA 
ATGCAAGCGGATTGTTGGGGAAAAGGACGTTAATTAAAGCACTAAGCTCGATCAGTCTTGAC 
CTAAGCGAGTGGGCTAAAAGAGCGAAGATCATATTAGAAGATAATGAGAAAAATAAAGGCGA 
CGCGTATAGGTACTTGAGACATCCCATTAGGGGAAGGAAATCAATGACCAATGTTCTGTCTC 
CGAAGAAACATACTGATGACGAAAAGGACATAAATACGCATACTGAAGTGTACAATAACGAA 
ATAGAATCGAGCTCCGAAAAGAA GGAAAT TGTTAAAAAGGATTCTAGAGACGCATTAGCTGA 
ACATGCAG GAGCG CCMGCCTGCTTTTTTCTTCTGGTGAAATCAGAACAGGGAATGTATTTG 
ATAMTGTATTTTTGTTTTGACAAGCCTATTCGAAAATAGAGAGGAACTTCGACAGACCATTG 
MTCGCAAGGCGGCACTGTAATTGAGTCAGGATTTTCCACTTTATTTAACTTCACTCATCCGC 
TAGCTAAATCTTTAGTCAATAAAGGTAATACAGATAATATTCGAGAATTGGCCTTGAAGCTAG 
CCTGGAAACCTCATTCCCTATTTGCAGACTGCAGATTTGCTTGCCTAATCACAAAACGGCATT 
TAAGAAGCTTAAAGTACTTAGAAACTTTGGCGTTGGGGTGGCCTACACTACACTGGAAATTC 



t 



ATAAGTGCATGCATTGAAAAGAAAAGAATAGTACCACATTTAATATACCAATACCTATTACCTT 

CGGGTGAAAGTTTTCGGTTATCGTTAGATTCTCCATCAAAGGGAGGAATCATTAAATCCAACA 

ATA I I I I I ICATTTTATACACAATTCTTACGCGGATCTAATTTAAGAGATCAGATATG TGGA GT 

GAAGAAAATGTTAAATGACTACATTGTTATTGTTTGGGGTAGATCTGAGTTGGACAGTTTTGT 

CAAATTTGCTTTTGCATGTTTGAGCGCAGGTAGAATGCTTACAATTGATTTACCCAATATTGA 

TGTAGATGATACAGAGCCATTGTTAAATGCCTTAGATTCTTTAGTACCCAGAATAGGATCAGA 

ATTATCTAATCGAAAGTTAAAGTTTCTCATATATGCTAACGAAAATAATGGTAAATCTCAGATG 

AAGCTTCTCGAAAGATTGAGMGTCAAATATCACTGAAATTTAAGAAATTTAATTACATATTTC 

ACACTGAATCTAAAGAATGGCTAATTCAGACAATAATTAACGAGGACACTGGTTTTCACGATG 

ATATTACGGACAATGATATATACAACACTATTTCTGAGGTTAGATGA 




